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INTRODUCTION 


There is a rather prevalent opinion, and one that has frequently 
found expression in agricultural literature, that forage crops cure 
more quickly if handled in such a way as to maintain the leaves in as 
fresh a condition as possible until enough time has elapsed to permit 
the stems to lose much or most of their moisture. This view is well 
expressed in the following citations: 


In growing plants there is a constant stream of water entering the roots, carry- 
ing plant food through the plant to the leaves, where the water is thrown off by 
transpiration. When the plant is cut off, as in the case of hay plants, the leaves, 
if kept alive, will continue to transpire or pump the water from the plant until 
a large per cent of it has evaporated.—McClure (4, p. 6). ? 

Proper slow curing enables the moisture to be drawn from the stems into the 
leaves and off from their surfaces. * * *.—Mohler (3, p. 248). 

If the hay is raked before the leaves are dry and placed in cocks, the leaves 
continue to pump water out of the stems, thus allowing the hay to cure out 
fully and evenly.—(2, p. 242). 

On the other hand, if the mowing is done late in the afternoon or during 
cloudy weather, much of the moisture in the stems passes out through the leaves 
* * *—\Carrier (1, p. 2527). 

Therefore, while the leaf has yet pliancy and some semblance of its natural 
condition, it is most efficiently carrying away the sap of the stem * * *— 
Wing (10, p. 309). 

There is serious doubt as to the accuracy of the theory that the leaves of 
the cut plants act as pumps.—Piper and others (7, p. 331). 


1 The writer acknowledges indebtedness to Samuel Garver and M. W. Evans, of the Office of Forage 
Crops, and H. A. Gunning, of the Office of Cotton, Rubber, and Other Tropical Plants, for assistance in 
procuring the data presented in this bulletin. 

2 Reference is made by number (italic) to ‘‘ Literature cited,” p. 10. 
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If the hay is raked into windrows as soon as the leavesare well wilted and then 
put into tall, narrow shocks and allowed to cure out slowly and thoroughly so 
that the leaves will be kept alive to give off the moisture of the stems by trans- 
piration, the farmer can more easily determine when the hay is thoroughly cured 
than if curing is done mostly in the swath or windrow.— McClure (8, p. 10). 

As soon as the plants are cut the leaves lose water and draw on the stems 
for more. * * * If they dry too fast * * * the leaves are killed pre- 
maturely; they stop pumping water out of the stems * * *—\Pieters (6, 
Ds al)e 

After the plants are cut, while the leaves are wilted but before they are too 
dry, the leaves draw moisture from the stems of theplant. Assoonas the leaves 
become dry they cease drawing moisture from the stem.— Waldron (9, p. 370). 

If hay is raked into the windrows after partially curing in theswath but before 
any of the leaves have become dry, a large proportion of the hay will be pro- 
tected from the direct rays of the sun and the curing will take place evenly by 
transpiration of water from the leaves.—Roberts and Kinney (8, p. 18). 

It is partly on the assumption that leaves do continue to pump 
moisture from stems even after the plants are cut that curing in the 
windrow or cock has been so commonly advocated. It is generally 
recognized that hay cured in this way retains more of its leaves, 
thereby increasing its feeding value, but so far as can be ascertained 
no experiments have been conducted to determine whether any 
appreciable quantity of water passes off from the stems through the 
leaves after a crop is harvested. 

With this in mind, some simple tests were begun in 1924 and 
continued in 1925. These tests were conducted at Redfield, S. Dak., 
Bard, Calif., Rosslyn, Va., near Washington, D. C., and North Ridge- 
ville, Ohio. Samples of alfalfa were taken and weighed immediately. 
One or more of these were left to cure in the natural condition—that 
is, with the leaves on—while the leaves were picked from others by 
hand. Weights of the various lots were taken at the same time in © 
all cases, but the intervals between the weighing periods were more 
or less irregular. The weighings were continued until the weights 
had become stationary or practically so. 


TESTS AT REDFIELD, S. DAK, 


The most extensive and complete tests along this line were con- 
ducted at the Redfield field station, Redfield, S. Dak., in 1925. Tests 
were made in triplicate, the various samples being allowed to dry in 
the seed house. ‘Three 100-gram samples were cured in the natural 
condition; that is, with the leaves attached to the stems. From 
three other 100-gram lots the leaves with the petioles were picked by 
hand as quickly as possible, after which the stems and leaves were 
weighed separately. Leaves were picked off other lots at the end 
of 4, 714, 25, 3114, 4814 hours and daily thereafter with one exception. 
Up to the time the leaves were removed the various samples had been 
allowed to cure in the natural condition. Subsequent to the initial 
weighing the stems and leaves were weighed separately. As plants 
lose moisture most rapidly during the first few hours after cutting, 
weights were taken at rather short intervals the first day, twice the 
second day, and once every 24 hours thereafter. These losses, which 
in all cases are the averages of three samples, are shown in Tables 1 
and 2. 

In Table 1, column 1 shows the percentage losses in alfalfa cured 
with the leaves attached, whereas column 2 shows percentage losses with | 
leavesremoved. In all other columns the first figures (those in italics) 
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represent percentage losses in the weight of samples allowed to cure 
with the leaves attached up to the time shown, while subsequent 
figures represent percentage losses with leaves removed. After the 
leaves were removed the stems and leaves were weighed separately, 
but the weights have been combined for the computations in this 


table. 
TaBLE 1.—Comparative losses in weight of alfalfa in process of curing, with leaves 
attached and with leaves removed, at Redfield, S. Dak., in 1926 


[ The original weight of each sample with leaves attached was 100 grams. Each result is the average of 
three samples. Losses in weight with leaves attached are shown in italic figures] 


Loss in weight by evaporation (per cent) 
Time from beginning of test 

Lot 1| Lot 2} Lot3| Lot 4| Lot5| Lot 6| Lot 7| Lot 8} Lot 9 | Lot 10 
LYS 9 ONO) BSS ee es a ap a 6.1 PSS | eed mand ae ota UA 9 heal A BOR bm ig ta| ES ado (Re Bae 
ASH OUTS nee ee ee oe eee, Te RY RUS Tale FRO) > A ee rt a ee ee 
Ey aN OUIT Seton nt 2s es 1 ENE ue, CAIN (eal aes 3 Sea Pe ah Nh Ae pars (ea MRT a i ee BU = 
DhihOUFSH=. 2k Ss Sipens eGo cee. le UFO Se EG ER EON IAS NET | aE OP nee ee ale eel ee IER ee 
Bsa GUNS Sees es Sn che Saye ys apa TD AN MSS OV AA ASO Z. FS CEH YT CRD eT USS As | eat ed se ee ale te 
ASV OMIOULS2o2 eee oie oe eee eg ee (SD CH) GBS | SO) OS TPE DB GBH eo ee lee = 
TOM Nt ee ee Cee eee 6653 )16762.1.675.0)\.6859) (369.1 | 6758 168: 0°) 66.4 |= |e 2e= 
SOROS Sete are ees See ee Ae 69.0 | 69.2 | 69.0 | 70.9 | 70.7 | 70.0 | 70.5 | 70.3 | 69.3 |------ 
120hours: 3 4AS8 a ee i ee Peo eo Ty ats TONS We HAG MTG hominis Zee) dled Np dilwen le dlerdi tl aleok 69. 6 
TASS ACTED a SS eee A ee 70.5 | 70.2 | 69.6 | 71.0] 71.3 | 70.9 | 70.2 | 70.9 | 70.3 69. 9 
1 ODA OULSEE Sek ete ee en Ea eae 70.0 | 68.4 | 67.7 | 69.6 | 70.1 | 69.8 | 69.8 | 70.3 | 69.4 69. 2 
ZIG OUTS oes es Seek Bye P Le 28 paling os Tit i 713) |S 7Oesnenl. & 1-72.41 TACO) | AE Gi ei2a Or ila 71. 1 
DEQUAQUESHe Asse so koa o ll eet Ted | TAT) 10:2 gts 7 72.8. PTL. 8 | eso) | 72. ey gan | des 
ASG HO MESe Meche ene ee noe ae eeel 70.3 | 69.9 | 68.9 | 70.8 | 71.4 | 70.9 | 70.4] 71.0 | 70.1 | 70.2 


In comparing the data in the first two columns of Table 1 it is 
found that during the first 120 hours the losses were consistently 
somewhat greater where the leaves had been removed from the stems. 
Aiter this time the weights were practically stationary, except for 
minor fluctuations. Lot 3, from which the leaves were removed 
at the end of 4 hours, had lost less moisture up to this time. than 
lot 2, from which the leaves were removed at the beginning of the 
experiment. During the remainder of the test, however, lots 2 and 
3 lost moisture very uniformly. At the end of seven and one-half 
hours, when the leaves were picked from lot 4, it weighed almost the 
same as lot 1 with the leaves attached, but had lost less in weight 
than the two lots from which the leaves had been removed pre- 
viously. Up to the time the leaves were removed from lots 5, 6, 8, 
and 10 they had lost moisture less rapidly than lots from which the 
leaves had previously been removed. Lots 7 and 9, on the other 
hand, had lost slightly more moisture up to the time the leaves were 
removed than some of the lots from which the leaves had been re- 
moved previously. In all cases the rate at which the various lots 
lost moisture was very uniform so long as the leaves were attached 
to the stems. The same thing holds true for the lots with leaves 
detached, the variation in rate at which the various lots lost moisture 
seldom exceeding 2 per cent. As a whole, the losses were somewhat 
more rapid where the leaves were removed from the stems than where 
they were attached. This difference is so slight, however, that it is 
believed to be due in part at least to losses that occurred in handling. 

Table 2 shows the shrinkage in weights of alfalfa stems alone, as in- 
dicated by the actual weights in grams. The weights shown in italics 
were taken immediately after the leaves were removed. Here again 
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the figures given are the averages of three samples which originally 
weighed 100 grams each with leaves attached. In comparing lots 2 
and 3 it is seen that lot 2, from which the leaves had been removed 
two and one-half hours before they were removed from lot 3, had 
lost just about the same in weight. The stems of lot 4 at the time 
the leaves were detached had lost practically the same as lots 2 and 
3, from which the leaves had been previously removed. Lot 5 
seemed to have lost weight slightly less rapidly than the other lots. 
Lots 6, 7, 8, 9, and 10 at the time the leaves were removed had 
lost moisture at about the same rate as the various lots from which 
the leaves had been removed from time to time. In some cases the 
losses were a little more rapid and in other cases a little less rapid 
with the leaves attached. However, such differences as occur fall 
easily within the limits of experimental error. 


TaBLe 2.—Shrinkage in weight of alfalfa stems and leaves, each cured alone, at 
Redfield, S. Dak., in 1925 


[The original weight of each sample with leaves attached was 100 grams. Each result is the average of 
three samples. Weights taken immediately after leaves were removed are shown in italic figures] 


Weight at intervals during the process of curing (grams) 
Time from beginning Stems Leaves 
of test : 
| | | | | 
Lot Lot Lot LotLot|/Lot Lot/Lot|/Lot|Lot)Lot|Lot Lot Lot|Lot)Lot/Lot Lot 
2 4 ipa 2 Se 
IW NOUTS Sterne eee 46. ica Reape | UE il fee sie Ns 3 ee 19 co a eecbee ee ea ee 
AUN OULES S225 ops ee eas AQ! 28926 ie San | Sa a ee ee ee AON 21ST. Gt se ee | eae ee | eels 
(BS NOUTS? 4 se Pees aby (ase espe Alesana Sl oe Dep 1133) 1139) 6 30. Si eea Ties Oe Se ae EEE 
PoMOULS Meee aco cae ee 2456) 2540)240 126) 4 |e eee eee eel 22 2120) 921. 219) 41 78/8|2 = 22 os at (aS | 
SY NOULSE Aas ee DIE A 22 TATA 2S Ae oa eee ee RE mo 472 9/16. 5 15. C16: V2 2a EE ee ee 
ZIV Vevoyprisue awe a DE D1: ADT 1/19: 7121: O|ZI IS 21S) as eee: BITE) 3) 15,.21040 1 5. 0)0 ea) ee ee 
ORM OUTS era ane eet a 18. 3)18. 0 16. 9)17. 5}18. 0:18. 0 79. 1)_-__|____]14. 5'15. 0,14. 3/13. 4:14, 2)14, 1)73. 9)__-_}____ 
Qonouns2e ei. Bes. 16. 4,16. 2 15. 1/15. 6)15. 9 15. 7,15. 9/15. 9)____|14. 4.14. 8 14. 0 18. 6/14. 1/13. 7/18. 9/14. 3)_--_- 
2OMOUTS Sones ee Sd 15. 0,15. 4 14. 4/14. 514. 7/14. 7 14. 8/14. 9)76. 4/14. 014. 4:18. 6 13. 3 18. 6 13. 5/13. 5)14. 0 14. 1 
GS ino brs ee el 15.415. 8 14. 8)15.1 wisi Ne 6 15, 2)15, 3)15. 7)14. 4/14. 5:14, 2:13. 6 14. 2)14, 3/18. 9/14. 4.14. 5 
HOP OUTS) Hae Pe ee 16. 2'16. 7,15. 6/15. 8/15. 3) 15. 8 15. 5)15. 5)15. 9/15. 415. 6 14. 9:14. 114. 9/14. 4/14, 2)15. 1114.9 
PANG LOUIS sete ose \14.8 15.3 14. 4/14. 4/14. 3/14 8 14, 6/14, 8)14. 9/13. 8:14. 4 13. 8:18. 2:13. 7/13. 6/18. 3)14. 113.9 
JAQUMMOULS Le Sat 14.9 15.4 14. 5)14, 3)14. 4| 14. 8 14. 5/14. 7/14. 8/13. 9:14. 418. 8,18. 4/18. 8/18. 7\18. 4/13. 8.14. 0 
ADGiHOURSS. Leet os eas 15. i'¢ ae 014. slic ue 415. 2)15. lies 3} 14. see War ar; ay 314 2:18. 3)14. oF 4 
| | | | 


Table 2 also shows the shrinkage in weights of leaves alone, as indi- 
cated by the actual weights in grams taken at more or less frequent inter- 
vals. The italicized weights were taken immediately after the leaves 
were removed from the stems. There is no way of determining the ac- 
tual weight of the leaves before they were removed from the stems, but 
the material was very uniform, and as the results in all cases are the 
averages of three samples it would seem that thé figures should be 
fairly comparable. In comparing lots 2 and 3 it is seen that the 
leaves from lot 3, which had cured up to this time on the stems, had 
lost more rapidly than leaves from lot 2, which had been removed 
about two and one-half hours previously. Similar results were shown 
in lots 4, 5, 6, 7, and 8, where for the most part the weight of the leaves 
immediately after they were removed from the stems was somewhat 
less than for any of the lots where the leaves had been previously 
removed at times of varying lengths. In general, the leaves from 
lots 9 and 10 weighed slightly more when removed than those lots 
from which the leaves had been removed 4 or 5 days earlier. At this 
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time, however, the total weights had become almost stationary, 
indicating that the alfalfa had reached the air-dry stage. In most 
cases the weights of leaves immediately after their removal from the 
stems were somewhat less than where leaves had been removed 
several hours earlier. These differences are not great enough to be 
significant except in so far as they indicate that little or no moisture 
escaped from the stems through the leaves in curing, otherwise they 
would have carried more moisture at the time they were removed 
from the stems than lot 2, for example, the leaves of which had been 
detached from the stems at the beginning of the experiment. 

The data presented in Table 2 indicate pretty clearly that the 
leaves were of no material assistance in hastening the curing. As a 
matter of fact the loss in weight in most cases was slightly more 
rapid where the leaves were removed from the stems. Just how 
much of this difference may be attributed to losses entailed in han- 
dling the samples is hard to say, though it certainly could not have 
amounted to much. 

It is interesting to note that the weights of the leaves and the 
stems at the beginning of the experiment and after they lost no 
further moisture were practically equal in the several lots. In the 
meantime the leaves lost moisture appreciably more rapidly than the 
stems. This is well illustrated in Table 3. 
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TaBLE 3.—Comparative weights of stems and leaves of alfalfa in process of curing © 
at Redfield, S. Dak., in 1925 


|The original weight of each sample with leaves attached was 100 grams. 
three samples, expressed in grams] 


Each result is the average of 


Lot 2 Lot 3 Lot 4 Lot 5 Lot 6 Lot 7 Lot 8 

Time ftom be- n ~” n wa n n” n 

mn <b) n Oo n oO n [<D) n <3) n f<>) n f<0) 
pee Ue oe os eri aia eral vd ote lites Re hao | ee cl ie Te 

& 5) & cm) a 5) & ro) & 3) & 3) iS 5) 

oD) = mM 4 M 4 oD) 4 i) 4 MN 4 D 4 
144 hours..-_-_-- AG Die | Al BOR Rec |S sca fe cree ad es bee a eM ae NO ade le eee 
ANOUrSe eee AQ 427 | RAC) orl aes Ot Of || werd Oe| seas eee (ia eet |e eat cope irene fa Reena eS ee ee 
7% hours-_.-_--- BBY A) aan dll Bee Si AVA LeBel GD coh a eee gece d ge on ek UM El Sas Us TO | Fe ge eat JS ea [AW 
D5 MOUTS == oe PASGR SAO Ola ace Opal ale 2p bane GUAT) DG SATs Re: Relay en. Aenea Sos eee ey ey ee 
314% hours---_- Dam las a2 DecfaleMifoOl: male Grid Gs Sie 2oa2 tlosd Donen Ges |e os lak oe ees a ee 
48/4 hours_.-__ BT We Ss PPT RS US Ge a Lo ae! aE Ok Stl ASAP PAB ieee a 
(2ROUTSE eee 18.3 | 14.5 | 18.0 | 15.0 | 16.9 | 14.3 | 17.5 | 13.4 | 18.0 | 14.2 | 18.0 | 14.1 | 19.1 13.9 
96 hours... ---- 16.4 | 14.4 | 16.2 | 14.8 | 15.1 | 14.0 | 15.6 | 18.6 | 15.9 | 14.1 | 15.7 | 13.7 | 15.9 13.9 
120 hours-.__-- 15.0 |.14.0 | 15.4 | 14.4 | 14.4] 13.6 | 14.5 | 13.3 | 14.7 | 13.6 | 14.7 | 18.5 | 14.8 AS 
168 hours_____- 15{4 | 14.4 1 15.8 |.14.5 | 14.8 | 14.2 | 15.1 | 13.6 ; 15.0) 14.2 |.15.6 | 14.3 |. 15.2 13.9 
192 hours___-__- T6E2P lose 1162 7 tb; 6) 1556)! 14093) St | V4 a5! 349) |) DSSS | 144 bes 14.2 
216 hours-_-___- 1478 | 13.8 | 15.3 | 14.4 | 14.4 | 13.8 | 14.4 | 13.2 | 14.3 | 13.7 | 14.8 | 138.6 | 14.6 13.3 
240 hours__-__- 1479 13:9 | 15.4 | 14.4) 14.5 | 18.8 | 14.3 ) 13.4 | 14.4 | 13.8 |) 14.8) 13.7) 14.5 | 13,4 
456 hours.-__-- 15.7 | 14.4 | 16.1 | 15.0 | 15.0 | 14.2 | 14.9 | 18.7 | 14.8 | 14.3 | 15.4 | 14.2 | 15.2 13.8 


At Redfield, S. Dak., 100-gram samples of alfalfa taken just as 
the plants were coming into bloom were weighed on August 13, 1924. 
Unfortunately, the records for the first three days were lost, but the 
data for the remainder of the test appear to be of sufficient value 
to warrant publication and are given in Table 4. 

As shown by Table 4, samples of alfalfa with leaves removed from 
the stems lost moisture with appreciably greater rapidity than where 
the leaves were left on the stems. This test included a little vari- 
ation from the experiment previously reported, in that the leaves 
were detached from two lots. In one lot the stems and leaves were 
mixed in curing, and in the other lot they were cured separately, 
but as the two lost moisture at approximately the same rate the 
average of the results has been reported in the table. 
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TaBLeE 4.—Losses in eee of 100-gram samples of alfalfa in process of curing 
with leaves attached and with leaves removed, at Redfield, S. Dak., in August, 


1924 
{The records of weights for the first three days were lost] 
7 
| Loss in weight by i Loss in weight by 
evaporation (per evaporation (per 
cent) \ cent) 
| 
Time from beginning of test | y+ paves | meves | Time from beginning of test bipsees | fees 

attached removed | attached removed 

| (average | (average | (average (average 

) BOER Tel Se orsizer | of2 of 4 

| Samples) samples) | samples) | samples) 
Of hours. 222 —s0 522 Sooo] 53. 25 | G1 '752|), 219 newrs2) — = 26 Sse ee -| 69.0 71.0 
120 hours:2. 22222521 Ses 61.0 || 66. 92)) 243 Jnours. < o. 2oe es se | 69. 37 71.1 
144 honrs:.-* 2. <a s 63. 5 68.0.— ||| 26¢hours2 2225. 26-3 eet 69.88 | 71.4 
a4 ROWS ees eee | 66. 25 70:0: ||| 292 Hours: 2 2 eee 10: 37. |e 
ish hnars <<) 215. 8s eee 67.75 70.4 | | 

| | j 


A second test was begun August 17, 1924, at the Redfield field 
station. The results are reported i in Table 5. In the weights here 
reported the petioles are included with the leaves. In certain other 
tests the leaflets only were removed, leaving the petioles attached 
to the stems, but since the comparative shri ia ae in weights showed 
no material difference the figures have not been included in this 
table. 


TaBLe 5.—Comparative losses in weight of 100-gram samples of alfalfa in process 
of curing with leaves aitached and with leaves removed, at fedjield, S. Dak., in 
test begun August 17, 1924 


T 
| 


Loss in weight by evaporation | | Loss in weight by evaporation 


(per cent) | | (per cent) 
| 
Time from be- _ Average of two samples | Time from be- | | Average of two samples 
ginning of test | || ginning oftest | 
Ee te | Le aves | Reaves 
| | 
| tached | eae | Stems Leaves | ‘tached Leaves Stems Leaves 
ae | only | only “moved only only 
] | | | 
| | : 
20 hours--_--_--- me) 22703112550) tal 25.6 119 hours__-----_| 68.0 71. 25 68.0 72.3 
47 hours______.__ | 46.0} 5L5 | 47.3 51.45 || 143 hours___.____ | 70.5 | 725 70.5 72.3 
“a hours® =" +=! | 56.5 | 6175) 55.6/ 619 || 167 hours___2___- | 72.75 | 75.50 75.4 74. 35 
OF hours: =. 2 eS | 63.5) 67.87 62.4) 70.75 | 


Here again the samples with leaves detached lost moisture more 
rapidly than when they were allowed to cure in the natural condition, 
and as might be expected the stems lost moisture less rapidly than 
the leaves, though the two finally reached about the same weight. 

On July 29, 1924. three 3-pound samples of alfalfa were taken at 
Redfield, S. Dak. One sample was left to cure with the leaves on, 
but the leaves were removed from each of the other samples, one lot 
being allowed to cure with the leaves and stems mixed and the other 
lot with the leaves and stems separated. Unfortunately, no weights 
were taken the first four days, but the results obtained after that 
time are given in Table 6, since they conform closely to the results 
obtained with the smaller lots. 
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TABLE 6.—Comparative losses in weight of 3-pound samples of alfalfa in process of 
curing with leaves attached and with leaves removed, at Redfield, S. Dak., in 


July, 1924 
Loss in weight by evaporation Loss in weight by evaporation 
(per cent) per cent 
Leaves removed Leaves removed 
Time om, a Time fou begin- 
ning of tes ning of test 

Leaves | stems | “and Leaves. | stems | “and. 

and leaves en) and leaves 

leaves cured leaves cured 

mixed sepa- mixed sepa- 

rately rately 
SO hourss oe 51.0 50. 6 §828))||) 288) hours se) esse 70. 9 69. 8 71.9 

192 hours ee 70. 9 70. 4 71.9 


In this case the lot with leaves attached and the lot with leaves 
removed but mixed in curing lost moisture at almost the same rate, 
while the lot with leaves removed but with stems and leaves cured 
separately lost moisture considerably more rapidly. This in part 
may have been owing to the fact that the separated material was 
spread out more, thus giving greater opportunity for drying. 


TESTS AT BARD, CALIF. 


A similar though somewhat simplified experiment was conducted 
at Bard, Calif., in September, 1924. At this time of the year the 
alfalfa is often not very vigorous, and some difficulty was encoun- 
tered in procuring satisfactory samples. The plants were nearly in 
full bloom. As the weather was very hot and dry, the plants lost 
moisture so rapidly that the weights were practically at a standstill 
after two days. Samples were dried in the shade and in the sun to 
ascertain the comparative rate of curing under these different condi- 
tions. The results are shown in Table 7. 


TaBLE 7.—Comparative losses in weight of 100-gram samples of alfalfa in process 
of curing in the shade and in the sun, with leaves attached and with leaves removed, 
at Bard, Calif., in September, 1924 ; 


Loss in weight by evaporation (per cent) 


Time from beginning of test Leaves attached Leaves removed 
Insun |Inshade| Insun | In shade 
PRE TING TO Sa 9 ES a Ro vee 47.0 28. 0 45.0 30. 0 
Py dart OUTS seen rae oe we ws i EI ea 67.0 65. 0 66. 6 67.5 
AUIS OUTS eee ete AY Uo 74.5 74. 3 oae 73.0 
CSA OUTSE eee eee Se en PIU Oe 74, 2 74. 6 72.5 73.2 


In this test there appeared to be no appreciable difference in the 
rapidity with which moisture was lost whether the plants were dried 
with the leaves on or off. As might be expected, the plants dried in 
the sun lost moisture much more rapidly in the first few hours. At 
the end of 1714 hours, however, the samples dried. in the shade had 
lost equally as much. 
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Similar results were obtained im a second test with 100-gram 
samples at Bard, Calif.,in December, 1924. (Table 8.) Contrary 
to other tests, the stems in this case seemed at first to lose moisture 
more rapidly than the leaves. In other respects the results corre- 
spond closely with those previously reported, in that the alfalfa with 
leaves attached lost moisture less rapidly than with leaves removed. 


TABLE 8.—Comparative losses in weight of 100-gram samples of alfalfa in process 
of curing, with leaves attached and with leaves removed, at Bard, Calif., in De- 
cember, 1924 


[Each result is the average of two samples] 


Loss in weight by evaporation Loss in weight by evaporation 
(per cent) (per cent) ~ 
ime from be=)|.2 ro ot i ee 2 a Pime frompe- 
ginning of test | ginning of test 
Leaves yee Leaves| Stems || spat ase Leyes Leaves | Stems 
tached |movea| OMY | only || tached |moved| CMY | only 
1414 hours__----- 18.5| 195] 16.4 20.8 || 71 hours...__-.-- 54.0] 59.0] 61.5 54.2 
1614 hours-_-_-_--- 21.3 22.3 19.5 2358. [|,s0 NOuUTSe== 57.0 63. 5 67.3 57.1 
18% hours-_--.--- 25.5 26. 8 24.8 26.8 || 95 hours_____._.. 60. 0 65. 5 69. 0 59. 5 
2014 hours. -.-._-_- b.ve 2d. 0 29.3 27.5 | 2923 -|): 11 O;hours. = 62. 0 66. 0 69.5 60. 1 
224% hours----_--- 29. 0 31.3 29. 5 31.5 | 119 hours .2-. 2. 62.5 66.8 69. 9 61.3 
SS HOuUTSE 52 40. 5 44.3 43.8 42.9 || 134 hours_____.-- 65. 5 67.8 69.9. 63. 7 
ay MNOUrS 47.0 48.8 48.7 | 47.0 || 143 hours_______- 66. 0 67.8 69.5 64.3 
62:hours2-= ee 52.3 55. 0 56. 6 52 | 158 hours 222? 2 66. 0 67.0 69. 0 63.1 
| ait | 


TEST AT ROSSLYN, VA., NEAR WASHINGTON, D. C. 


Early in November, 1924, 3-ounce samples of alfalfa were collected 
at Arlington Experiment Farm, Rosslyn, Va., and dried in the office 


at Washington, D. C. As the crop had been cut two weeks pre- 


viously the alfalfa was only 8 inches high and far from mature when 
the samples were taken. This accounts for the high percentage of 
moisture in these samples as compared with most of the samples 
previously described. The results are shown in Table 9. 


TABLE 9.—Comparative losses in weight of 3-ounce samples of alfalfa in process 
of curing, with leaves attached and with leaves removed, at Washington, D. C., in 
October, 1925 


Loss in weight by | Loss in weight by 
evaporation (per evaporation (per 
cent) cent) 

Time from beginning of test apts | Monee Time from beginning of test envesuleieerd 
| attached | removed attached | removed 

(average | (average (average | (average 
of 3 of 4 of 3 of 4 

samples) | samples) samples) | samples) 

ye heur ss eh. ay ah Se 3. 48 4.70 '\|| (6034 Nours. =. 32-2 eee ee 73.6 78.15 
QC MOurssee eo Te ee 11. 80 12250 tb hours 2s 2  eee eee 79. 88 82. 50 
1OLan OUTS see bs 2) eee 39. 60 45°30 ||| 16354 hours 2. eee 83. 30 83. 60 
2hYe NOUS se en eee 54. 85 60:90], 18724 nours.o- ee ees 83. 30 83.30 
ASS GMNOUIS = eee ae eee 69. 43 74. 50 


Here, as at other points where a similar experiment was carried 
out, there was very little difference in loss of moisture whether the 
plants dried with the leaves attached or removed. The plants with 
the leaves removed lost moisture a trifle more rapidly than where 
they were left to cure in the natural state. 
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TEST AT NORTH RIDGEVILLE, OHIO 


At North Ridgeville, Ohio, alfalfa plants were dried on screens which 
had previously been weighed. Before any wilting occurred the leaves 
were cut off just below the leaflets, leaving the petioles attached to 
the stems. To equalize conditions for the different lots, the stems 
were placed singly in rotation on the four screens. In the case of 
one lot from which the leaves had been stripped, the stems and leaves 
were allowed to dry together. In the case of the other lot, the stems 
and leaves were dried separately. The weight of these samples 
ranged from 134 to 24% ounces. The results of the experiment are 
shown in Table 10. 


TaBLE 10.—Comparative losses in weight of samples of alfalfa in process of curing, 
with leaves attached and with leaves removed, at North Ridgeville, Ohio, in Sep- 
tember, 1924 


Loss in weight by evaporation (per Loss in weight by evaporation (per 
cent) cent) 

: Leaves : Leaves 
Time from Time from 
beginning piers A ar q beginning areas if ws d 

of test Leaves) jcaves | stems’ Leaves| Stems of test | Leaves) joaves te ze ”| Leaves | Stems 

at- | dried | and | only | only ate 2 aried? Wadd \ only? | ‘only 
tached) cana. | leaves tached) cona- | leaves 
rately | dried | rately | dried | 
together) together! 
| 

ichour==— 4.6 5.8 3.8 6.7 4.9 || 87 hours___| 71.7 74. 3 68. 8 82.7 67. 2 
15 hours.-_-| 23.1 22. 6 21 fel) 2938 16.4 || 97 hours_.-| 76.9 80.1 73.3 82. 7 73.8 
18 hours___| 28.9 34.1 7 the Ve) ee ° 79533 27.0 || 112 hours__| 75.7 76.1 72.9 81.6 71.3 
20 hours._-| 30.1 35. 0 29.6 44.2 27.0 || 121 hours._| 77.5 80.5 75.8 83.7 | 77.9 
21 hours_.-{ 31.8 36. 0 30.4) 45.2 27.9 || 185 hours__| 76.3 76.1 76. 7 76. 0 76. 2 
24 hours___| 37.0 40.3 35.8 51.0 31.1 || 144 hours__| 82.1 85. 4 81.7 84. 6 86.1 
39 hours.__| 46.2 46.9 | 45.8 59: 6 36.1 || 160 hours__| 79.2 79.6 77.9 76.9 82.0 
44 hours___| 50.3 55.3 48.3 68.3 44.3 || 168 hours__| 78.6 80.5 79. 2 78.8 82.0 
48 hours___| 56.6 59. 7 5358 | -<eZel 49.2 b 184 hours__| 75.1 77.4 75.8 76.9 77.9 
63 hours___| 63.0 65. 5 61.7 | 76.9 55.7 fi 192 hours__| 79.7 82. 3 78.8 79.8 84. 4 
68 hours.__-| 64.2 66. 8 62.5.1. 77.9 57.4 


Here again the loss in moisture was somewhat more rapid where 
the leaves were removed from the stems and the two dried separately. 
However, where the leaves were removed from the stems and the two 
dried together, the loss was somewhat slower than in either of the 
other cases. The first day after being removed the leaves lost 
weight much more rapidly than the stems. The high moisture con- 
tent is probably due to the fact that the alfalfa had not begun to 
bloom and therefore was very succulent at the time the samples were 
taken. The unusual fluctuation in weights is probably attributable 
to the fact that the screens on which the alfalfa was weighed in- 
creased in weight during humid spells. With such a small sample a 
slight increase in weight would be considerable when figured on a 
percentage basis. 

SUMMARY 


There is a rather popular belief that alfalfa cures more rapidly 
when handled so as to keep the leaves in a fresh condition until the 
stems have lost much of their moisture. This belief rests on the 
assumption that so long as the leaves are not dry they continue to 
draw moisture from the stems. 
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Tests were conducted at Redfield, S. Dak.; Bard, Calif.; North 
Ridgeville, Ohio; and Arlington Experiment Farm, Rosslyn, Va., 
near Washington, D. C., comparing losses in weight of plants cured 
with leaves attached and with leaves removed from the stems. Asa 
matter of fact, in every case where the leaves were picked from the 
stems the alfalfa dried out somewhat more rapidly than where the 
alfalfa was allowed to cure in its natural state. The difference was 
not great, and just how much of this is due to handling can not be 
easily determined. However, it is perfectly clear from the data that 
alfalfa in the quantities here used cures at least as rapidly with 
leaves removed as with them attached. | 

In one of the tests, stems with leaves attached were found to cure 
no more rapidly than stems with leaves removed, which is con- 
trary to general belief. Leaves attached to the stems seemed to lose 
moisture just as rapidly as leaves removed from the stems. If an 
appreciable quantity of moisture passes through the leaves after the 
alfalfa is cut they should remain in a fresh condition longer. 

At the beginning of the various tests, stems and leaves were almost 
equal in weight. This also proved to be true when the plants had 
reached the air-dry stage. During the intervening time the stems 
weighed considerably more than the leaves in most cases, because 
they lost moisture less rapidly. 

In most cases the alfalfa lost weight at about the same rate whether 
the leaves and stems were dried separately or mixed. There appears 
to be an exception to this in the results obtained in the test at North 
Ridgeville, Ohio, and in one of the tests at Redfield, S. Dak. 

As was to be expected, alfalfa lost moisture more rapidly in the sun 
than in the shade, but the comparative results from curing alfalfa 
with leaves attached and with leaves removed were very similar. 
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